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(57) [SO»] 

[fill] fi«:^tttttl:fiMt7hSftM 
Ifm^ffl ( a ) RJFJ&JH 5 * lxiO'-lxi 
-£<OM£tf>SftJfcP ( (a) / ( b) ) b IX 

1/1 0-1 o/ia)W\^x'^txtch^amm 
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immi] (a)&¥^#?fiixio3~ixi 

t=tf*Sr. Zcom%<r>M&itm ( ( a ) / ( b ) ) t LX 

i/io~io/i <m&T$fttz%mmmw.iir 

<9 4 y&&>t>%&m<i %hV£.7$> 

1 *> is«^*ttSj^rri.tifi£maA^^i,7 - D-^ 

[IWW3 } ( b ) T=tfy&tett&* */WMf 5/ 
(1) - (5) co\^frX'mZtl&ffi!$M&£&tJ7 

uv? 1 1 1 •on-tzmzzm 1 -3 wr 



COOM 



( x V r2 -^-a- 

R 

-«3t(3) 




(4) 

R 1 

(x^R^NicHaCOO 

— {cil^C j- 

l/R«{i*;h.efU>8SI7ifc 1 ~4«9lMtti!fcfcMH8 
8#<07;l'*l'>'S£aU R 3 . R«fcJ:tfR5»i**i 
■F*u|c3§SHK ^SJEiTISt 1-2 4 cot/I^/US, 
IE?flt6-24<D7y-/Ug, iti^Zixhcom^b 
Hfrtztthimwm. 7 - 2 4 tf>7 'J 
^1*7^**7 'J -/WBfc*U XMi-C00-. 
-CONH-, -0-*£»i-NH-£St. A-»iT 

imm5 ] ( a ) /D y ?itS£fo5r>\ >-*7o -y ? 

MJ7o-y?&a^££li-?7H-/D.y? 

^fi^»T'j>-sif^i 1 -4 *>wffu&» 1 mzim<r>% 

[ If imt> ] ( a ) /□ -y ?£S£flc#, Xf- u >e 
*^;^MfVK**<0ffiJft*ft£' 1 0-9 024%, 
SZ/xf-u ytt^f&fD*;u^>Kxxr^4*om{S$- 

90-10 ai%-&tfii*is 1 - 5 <ov v^** 1 jsjcib 

{m?mi j mim 1 -6 w>-rn*» 1 jkcibko* 
gfl^f*fflS£ttfflj#isj£ 0.1-1 oatx**** 
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tooon 

[00021 

wm^zmmz. m<m&<r#t\^&mmmh 
^ftT-tmrnztix \ ^tttr> , gt-rbo^ssr^i, 

[0003] c<o«t •j^raas. t o*)tt^tts-tt# 

B35 5 - 5 9 1 0 7*4MBfctt % 7^*>-tti^HP-(fc£ 

mtti-xy&mft^^mtim^tyitxz&tm 
mmmmm^ztixti o . #ung 56-9 

28l3#&«fc:li, T-ty&mttTiksmtmJ* 
«*S*lTV**. m^l 0-8 74 3 9 

^seii. 7-*>tt®#^fc^7$y;t*-»M 
mm., mmijiziktitzmmmt ixmz&tix^z. 

[0004] 

smtmsfttmiz&ttztLfchcox'h'yx* 

fciiftJUrtsv b&f£*)£3rU g^SOftniMS: 
[0005] 



[0006] SP%, *^«^-fbSt^fflS^-«:ffi^^ 
«iLhfeP$S£S?ifcf & fctf>, ( a > 1 X 1 

0 3 ~~ 1 X 1 0 6 Ti> 9 . &o4<-&< fc {, 2oO^'7Xe 
(«T fTgj kV&fSt&ZktfhZ) xim&z 

^•th-fv-vtim&fo. ( b) r-^-ytta-g* 
*. znmzonMJtm ( ( a> / ( b > > t lx 1/ 

1 0-10/lWSiJ^T-^-f2.it^®i:^|,„ 
[0007] *gftfl*>-Stt2: LT. ( a ) 7a.y;?& 

^cotg^^^ST-jj-VttSiOP, 75 (ESTV 

htthirfr*ymp)^ mm. 7*3*2-*, 
com, *nu#*is<? -i ymfrt>%hm4*y&gco 

Wmg&Wm8h ; ( b ) T^.^yl4ffi^*\ ^/U ~ 

s 7-* y^tttb&i&x-h&iM^vsmft 
misvmsm; (a) yo-y^Jta^-^, Tie-s^ 
( 1 ) ~ ( 5 ) ^■fti^x-mixhm^mi'ttsf 

[0008] 
[<t2] 
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-AteUD R , 

-(CH 2 -C-)- 
COOM 

9 

-fcH 2 -C-4- ^ 
R 

(3) 

-syc (4) 

-fcH 2 -C-)- ^ 

(x^R^NicHjCOO 
R* 

-«5t (5) 

R 1 

[ 0 0 0 9 ) R 1 «*JIW* *fcli*?-/WS£a 

ifctttf^BftlfcOT/l^U^gfcSU R 3 . R'fcJry 
R'litfcPfaftSK?, JWWFftl~2 407VWf 
^SIE^iit6~24c07 , J-;PS, ££li,r*t£> 
««»*b**»4.=Sr***B[ ; H»7-2 4 OT'J -;P7 

COO-, -CONH-, -O-tMi-NH-Zm 

lilSr^U n{il~5 0W^*H0SS;^-f. 
[ 0 0 1 0 ) ttz. *m<7)-fmb IX. (a)7n 

mmwL&fom&yii •. ( a > -y ^s^ft**, x^- 

WVtt^^^;K>®Efe#^MJjMa£ 1 0-9 02 

9 o~ i osra^ojjB&Httmmtetttt 

loon) S'Jo§L5*>£>, *%B^cioT. ± 
B€ttUHV«£fMiij&ft * o.i~i os&%£*r 

[00 1 2] 



msmv (b> T-^ytts^#sr^-rs. 

Slxi 0 3 ~1 XI Os-CfcO. fl.0i!.-^<fc{ > 20<7) 
X 1 0 3 ~~3. 0X1 0*T'hZ><?)Wn£ U\ Bfl 1 ^ 

?s#i x i o*mx'h&b&mmf)mTtz 
m&h&. x i 9*£ 

[0013] Ulgra -y 2 &Lt<0#7X 

&]§&m?>i><7>t LXli. 2 5'CfiLt^0ii L< . 
4 0*Ciy±*«J:'5»*L<. 5 0-CJjLh*f$^{cif*t 
K 2o^*5X^#^3*>. <£figra<at,Ofcl/t 
te. 2 5X;*)WJtf£L<. omF*>\fc9#£i,<. 
- 2 O-ClSTtfS fefcjff 4 U\ M£teU-ftii>m&tt 
&bhW±%tdi)±X'hh<r)bm±l,\\ ffiern-y^ 

S£fl«D 1 r><7)7u -y ? SrfgjfcLT v^ty?-K=5t 
**** »J T-<D^5^^jS*fcttSbSt BSIP 

MiM&ff. Afcj:i^B«D*^yv-*{#/?^ts^ 
A-B-CSrn-y^*S^«c<7)EaT'li, 
tz\m£Jfi. A, BfeitfCco^^yv-i^^rr 

fct. Pf^<7>H**l 0"CJJlT<!0iEfflrtT-J)l.^t-&4 
[0014] luia^o y 5x- v 

w) b& : ¥#rfHr& ( M n ) Olb ( Mw/M n ) fcOH 
^CHBItt^vW. 2. 5OTffcl»cO^»iL 
<, 2. 0feiT-CJ>&<W,fc9#£L<, 1. 8JJITT 
»*«5*«S4.Cj8F4L<. 1. 5OTr**«W*Bfc# 
Mw/Mn*52. 5$r^i&f:yD-y^S^ 

[ooi5] mifv y ?&m^tm i mftm$:iitz> 
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xa. r-*>&&. trf-xyim. m 
?4 ym. ym •, axi/ftmMt lx 

m!m%t-cr>®mzmzklz£->X. 7v-v9& 

ttfcS^^-ttfc £eWft*>oo, m^?0tcMO* { J> 
[0016] infl^o -y -b-BUrtRC, 

i> i iiit mm* i < , ^kttss-rri. 1 1 1> 

2L<^. &8U£<jM3fc LTtt. TIE-® 

* ( 1 ) ~ ( 5 ) OV^^TS?ix^^j£m{5*>-ffS 
U\ 

[00 173 
Hk3) 



~{CH 2 -C-)- 
COOM 

9 

R 4 

-t«H2-fj- R 3 
R 4 

-56^(4) 

R 1 

-{-CH^-f f 

(x^R^h^CHaCOO 
R* 

-*« (5) 

[0018] R^SW^ifcfctXf-A-Sfc* 
U R 2 fciWR6J±^<x^ii^ 1 !l^mi~4<7)iIM« 
4fctt»««l)W)7A^Vyai**t» R 3 ^ R'iJiV 
R 5 (i-en-f^^mi~2407;^;L«, HSR 
HTSt6-24c07 l J-;l^. i^iiiil^iOffi^fc 
^gffifc 7 ~- 2 4 <07 'J ~A>7)^)Vm t> 
L<li7;l"*;P7y-/H££&U X'tt-COO-. 
-CONH-. -O-^Jtli-NH-^-f. A"li7 

-tfyfcuu mtxmm.^ 7wv&%4*y&tz 

nlil~5 0<7)^-r*l*H7)^:S:S-t. 

[0019] R 3 V R«i}J:tf RS*f**i«i«-ti)8BR 

l0ittO7;^USc7)V^t,-&4^. R 3 , R'fci 

SWh fc,}:tf7^*;i/7y-;i^c97/U*/uSgB#£o 
^xi>m®X'bi. 

[0020] A-X-&Ztl& 7-*yt LTkt. Wi<r>7 

^$^7;^y^J*^^ytLTti, Na'iJiW 
#WA>;h.6. MT'^flS7y ; e-'>A'f^>' 
fcli7y*-7*»fc8$£:ft&NIV<0fl&, *f-/U7S 
-/^WSX, MUf-;l/7$>\ x^;U75 
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7$>\ n -7^/1/7 7y;i/75>. x^i/y^ 

x~tL«ihUx^/-;l,7^y. *7-. 
t> L< \t h V A V^/-)V7 7^ y xf-;kron 

[oo2i] firEH&ft (i)-(5) ovvm*>T*^ 
2iihffiim&z$ts7vv?te. friB-^ ( i > - 
( 5 ) T^^ti^^mfi^js^^zs^^^b^ 

Zh. it:. ii5EHR5Ul)-<5) T'3l$ft&fM 

x'%&. miii. mz-wtis ( i ) vmztizffii&Mt}L 

( 1 ) - ( 5 ) OV>"«L3&»T«3*L*fl|jft»fi3&»fe«tft 

[0022] BTFfc. Mer P >y ?*«£*«»S "TIB 
^xf-lxytt^ft^^^^^'f^fiRJ (WE-Jte* 

( i ) - ( s ) xmnz&&mmm%te^Mi> 

■*tr) *JWHttfilT«J**«f|lcioT^ 
feffl»3;h.6feWtt£K J-Jty&n^Wnmt 
LT, 7?y/HfcX?vk 7?!JA*xf^ T^y/P 

K-n-roe;k 7?y/HK vrottk 7?y/u 
&-n-7?vk 7?y;HKy7>;k 7?y/PK- 
t-7?7k 7^y/PH-n-^>f-;k 7?yn«- 
n-A^;K 7^y;l/K^^OA,df^;K 7?y;M8 
-n-A,r^;k 7^y;PK-n-*^f-;k 7? y;U 
B^-2-Xfvl^^k 7? yn«y-;k 7? y;U 
Kri'Jk 7^ y;H8 Hr^k 7?y>UK7x-;k 
T^y/UfcMM/k 7?y;HPO-^;k 7?y;UK 
<fy#;l^)k 7?y;M»-2-*h*xXf-;k 7? 
y;H-3-^h^yyf;K 7? y/UB-2-t Ko 
*5/X*/k 7^y;PK-2-hKD^^7-De;k 7 
^y;mxr7.yyk 7?y;Ht^y vv;k 7?y/u 
B2-7^yx^;k r- (X^^'Jo^^yrn 
hy^h^r^^^V. r- (**?yD>f/kfr* 

yroe;w ^h^^f*;ux^y. 7^y;mox 
^uy**W KftiniBj. 7^y;i/KbU7;^D^f- 
/Mf/k 7? 'J;uit2 - h y yy^ny f^x^/k 
7^y;H!-2-^-7;^nx^xf-;k 7? y/P 



fvk 7^y;H?2-v\*-7;W*DXf*/k 7?y;i<& 
/*-7;M-o*f-;k 7? y;PK^\--7;u^D^f-^ 
*^/k 7? y 2 w*-7/k*o**;k- 2-k 
-7Waxf;Mf;K 7?y/PK-2-->>\---7/kt 
o'v^Uxfvk 7^y;HR2-^-7;^n^S/^ 
xfvk 7; >J;HI- 2-y^7WoMtfy^x 
f ^^7^ 'J;«xxf /k ; a-ptf-jp 
*?-i/>\ P -y^/k*?^y v p-^h^f^xf-i/y 
& t'co%mm7)l>y-Mk'&fa ; 7? 'J ox b y;k * 

y n- b Vfr%t'<7)i'Tyfch'-Mtem ; 
[0 0 2 3] y^yxy, >fvri^y*if<o*ftyxy 
JHk^ft : fflfct^/k Bfte-y^ /t-7>ktn 
x^i^y. ^-7;^n7*ntri/y^ 7yftb-yf> 
^ifOAoy^^eSMfc^ft .; b'-;t^ y^ h*^ 
y7X t^b)JXb^yy7^W>fM^P 

7 v;MBM« 7 7/1^/UxXT/kfc XVifTfr 
^jUJiX^^Kco^m^^^yMit^ ; BKtf 
roir*>«t^k tr^y>«^;k 3cft# 
Rt'^k ^Kt*x;^ifob^x^r;Wt;-&«5; 

5 h\ ^^f-;uvl/^f ^ h\ Ffy^7i/>f $ h\ xf 
7y/^vi/>f$K % 7xx;uvl/>f S/^n^i/ 

b/k -x^^y/«>fyrn»k y^^y^s-n- 

rt-7>/k *f?VMtt-n-'<y*n,^ 
;Pffi-n-^^;k ^^^'J;l/gy;n^y;k ^ 

^^y;p»-n-A.r^;k -x^^y;Hj-n-*^f- 

;k -X^^y;Hft-2-xf-;l^\^5/;k >*?y/MH 
7x;k ^^^'J^ify^ -X^?y;MK Hr^ik 
^^^y;PB!7xx;k 

, j;i«<>'i;;k y ^ ? y ;HK ysiou^/u. ^ ^ ? y 

;UB-2-y h^r^xf-;k ^^^y;WB-3-^h^r 
^7?7k X??V)l>Wl-2~t Ko^fyXf;k 
^y;l/R-2-bKn^r^7-Dtr;k ^^^y;PKXT 

ry;k ^^^y^K^y^/k p<^^y^»2-7 

v*h*yy?y. r- (^^^'jD^wyrot 
^ Y^yt&iv^yy. *??V!i>M(7)^uy 
**1M HfttD*. ^ ^ ^ y /MB h y 7^* 

^^^y;uK-2-hy7;w*D^^xf-;k 
y^^y;PK~2-/N-7^DXf-;Uxf-;k ^7 
y ;l<K- 2 -A'-7;^DXf ;t.- 2-^-7/1/^0/ 
^/Uxfvk y^^y;PB~2-yi-7/l/^nxf-/k 
-X^^y;PK^-7;u*opff-;k *99V)\>m/rt- 
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jr)V- 2 -A'-7Woxf;M *99V)\> 
2 -A'-7/^nfy^xf;k * ? »J 2 -a* 

[0024] hHD^yXf/l, 7?yu-h. 

7?y;l/7$K^D 7?y/WBSfctt 
*> 77U^7$Ki:^Sc2-4(5DT;^l/y^>' 

n — ( p< ^ ) 7? y o^f )V^)vy * y y > 7?y;u 
7^ HfWfiy^yKyv- ; &fc'#w*>*i 
Srfc. *BWI»t:*5^T r 7?>J;ki 

[00 2 5] 7-^yteco^fi«c^tLT. 

X/Wtxf-yp ? ) 77 y 

#f£fl:£«3 ; 7x7 H*X*^yXf;P (^7)7 

< tt»»+W4fcl^*«I LTffiJB*f £ i t tfX'Z . 

Mv&mmttM. 7>=t-7*. *a >\ hyx 
?/-/P7$>\ h y * f-^7 $ >^07 $ WfrSW 

[0 026] *+*>m&ft<DmtLX. N, N-x* 
*f-;U7$/x^;M^?) 7?yi"-K N, N-v 
xf-A^S/x^/M**) 7?yi— K N, N-x 
^/]/75yrntT/M*?) 7?yu-K N, N- 
vXf^7$/rotr;M*:?) r?UU-K N, N 
-5^f7U75/x*/M**) 7^y/U75h\ N, 
N-yXM^Syxf-iM**) 7?y/I/75h\ 
N, N-S^Xf^KTS/Tnt'/M;*?) 79VJU7S. 

h\ n, N-yx^/u7$yrot:;K^^) 7?y^ 

7$h\ p-5^f^7$/**/kX*l'V s p-x^ 
f-;U7$yxf-;i/Xf-l/y. p-f>'x^;i/7$y^f-;U 

XT)um<7>/wyy{t7)U*j^ v**MS&mwJ 



7/l"*/HXW& N- (3-^DD-2-h Kn^r^r 

utr/u) — n, n, N-hy^f-;ury^~^A7uy 

H«tf*3a75 y«^xh7D;l,h K y ytfta 

£§L JMbkgtBL oil y ysvo&ss. 
ffl«L 7uv*yw$<7>*)U#ymt) TA^y 

[ 0 0 2 7 ] m *>&&m&?>mmt ixa. n& 

^AtK y *? j^sm^mkfm^h i 1 1 

7? yU-K N, N-yXf;l,7$yxf;l/ 

7?yi—K n, N~^^7ayrutr 

)V(X9) 77VU-h. N, N~xXf-;U75y7"o 
b";P 7?VU-h. Ni N-i/^^7$7X 

^)V{*9) 7?V>U7$ h\ N, N-yXW$y 
xf-;K^^) 7?y;U7Sh\ N, N-^^7^ 
y/n» (^^) 7?y;U7£b\ N P N-^xf-;U 
7$yrof;K^^) 7^y^7$ h\ N r N-i/^ 

^7kX^l/>\ P-y^^7$yx^xf-i/y. P 
- vxf^^T ^ y ^ 1/ y . p-^xf-;U7^y 

3Lj-)l>A^Uym<07$ Kit* ; ^*W^ix 

[0028] ^ti^co+T-^. x.mmzx^L^tw^ 

X\ 7^y;UKxxr/K y^Kxx^k 
&7/^x/Wfc£%k ^7WEt*x;Wt^». ^5>'x 

[0029] Buffirn -y ^SM^itcOif i Luffl»fc L 
X. x*]s>mm**fr#yMMm»t>%h7av? 
xfi/yM^;^:yix^f^TO^i^ 

>"d y 9 1 1 1 1 a^-tfyo 7 ^sa^ 

&m?t>ti&. ^vy&y^mtft)vxymm$LkLx 

mtiLtf1RtU\ xf-l/ytt^ttW^;p#^Kx 

;K ^^^y^Hxxr^A^oSfifa^iSPiL^. ^y 
V-^«*t-&x^I/ytt^ttSi*;^yKyny ^ t 

xfuyfiW^/^:yix^f;^o y 7 t^ffl^ 
iUi. B** 5 ! 0-9 0fifi%. fM^9 0-10£g 
%X'bhcom£l<. «t0ff4L<Ul»#36 f 15-8 

ofijt%. a##8o-i 5sa%r*o. $^>tc»s 

L<ll»t« t 2 0^5 01IX, aS^8 0-5 0Sft 

%xhh. ^\s>^m\t)\s#y®juv9mfe 
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>mz-?.TJi>?av7 <?m&tfi paa%j: wtt^t 

mm®.} k&, WM.$mt:*y~?-k Lxm^in-y 
to*%m<wmwmLtzm%&&Lt:. ®m±mit 
[0030] m&7v y 9&m-&am. 

-v9*m&WifiK-Yy''ay9A (ITgiO/D 7 ?) 
bVyb7nv9B (iSTg<0^a y^) tZfrfZ,® 

£, A-Bg^Vn-y^ftfi^ft, A-B-Am<Oh 

y7*o-y?£S£#:, B-A-BSOhUro-y^^S 
( A - B ) „»7;Wo »/ ?SS£f*3y>«jS 

lC«A-B-AM<7)bU7'o-y^Sa-&#:. (A-B) 

[0031] Mero -y ^a^o^iUi, 

[0032] BuErn y ykfcitf/* >t 

tt, K7*n»/?£££fti£aatfcBM 
£60*C. 2*mMN0FU &JP&1 BgfflCScSL 

fcii. 7mmtfim : $:B&fhzt%<ito-x'h>). 6 

5 5 n m fcfe ItS iS®*** 7 0 %&±X'h h Z b tZ X V 
[0033] ZZX\ ( a ) ftftoyyu y ^jyi^co 

<$y^<»Wztfmft>Kh. tpx'i><z>mw : 7is/iii'm£ 
n-nx-b t y try;/? sttsittd&f yffl-ri. k , wet 

® y h'y^r-^-vxii: y t'y^f-tfyg^ 
© yt'y^5v^a-& 
® SS5«£ 

[ 0 0 3 4 ] y h>^5 iStfrM&t IS . figs&Bog 
tt#**>*i h Z. b <r < «BS £ it* 5 ^ ) 5- u 3 . 
y t*V*<tt£ktt«aKcli % *»W&fciStt£»fc«»t 



^tcokStt'fbS^to^mst&l.jiy try 

htf;U7-f yyggft ( J. Am. Chem. Soc. 1 
994, 116, 7943) *?-Yu*i/Yfc&tofct' 
tf>7 : Jti)l>ffi mi t>(7)(Macromolec 
ules, 1994, 27, 7228) , W&\aYV 

%y\/i])VB& (At om Transfer Rad 
ical Po 1 yme r i z a t i o n : ATRP) 

%z#mft>ti&. *fttyizti\->x\&rnx<oiimz£ 

[0035] mivu -y rm-sftzmfrzimb lx 
yffifi^ trm^tcM-MWcmamMiz «t sisrai? s^n- 

[0036] S-^-fcJ; 9#^.^7o7 
0, #^&7*o-y^ftfi-&#:co*^tt, AfiffirtttV 

r^y/i/Rxxx/i', ^^^y^xxf 
lvrnfrhtth-ru-y^frt,^ m^^x-hhtDVi^ym 

mitth T9 VM6l&tz\iX 9 9 y/PB^**c07*o 

■yi? (fi^uf, iuie-«b« ( 1 ) vmztihmiSMQLZ 

H-fh7x3-y9) %mi8.??>Zb&X'Z&. XXf;k) 

mmttzii^mitr h y ^mor^i] y 

xff 5 i t itx-% h . jn**»$jiffli«fifc «t if sum 

wiizit)nmmxhz>. jd**w^, ^L^^.tc 

*, t/, V 5 , hyx^y-;ursy, hy^f-zurs 

[0037] *«WT«. ( a ) j£#r*>£li?iE7*u -y 
7&2£frkkt>£, (b) B£^kLT7^yttSJ- 
^rS7x^-yttfi^flc$-fflv^S. 7x^yftSkLT 

mmt lv\ < b ) mb ixm*im%T-*y& 

m-SftngftmblXli. ^yhU-/7ES-2 2 5, 
ES-4 2 5, A-4 2 5, V-225, V-425 
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(&±. ISPaK)^^^t'-;PX-7-;U/^ 
8-1310 (-fi/g^X^-f-tt) ./I't'-t-yhC 

a ( b a s Ftts? ) m<rmwz-)W? n h vsgta-a- 

tt; l^>28-293 0 (7 i^a^X^-f-tt) « 

#: ; ;H:-fe -•/ hCAP (BAS F&K) ^BKb*x;k 
/?o h>K/rne^-yKt*-;Wiyi^c ; T¥*<> 

f-ycp ( i spttM) mvmmz-iw^i >m 

•7-1 OOP (BASFttS) . y4**-)VY (EM 

wmtmrnn 7?y;m/ 7?y;u 
Sixx-f^a^f*: ; *7A> ^ h =x h uy?. 
^Uhy^-fUV8 (KLLB ASFftSJJ) . A— frf-rt' 
4 2 (i-va^X^-^a) . 7*?X1MXL5 3P 

S-&f*:;Ut'7l^7^XVBM3 5 ( B AS F$tS?) ^ 

h'x>uen D H y/ ( X 9 ) 7 9 X )>VWS ( * 
* ) 79 iJ/HiXf/VM^t: : -f h"?>"A Q^r 

>j3-;u/>-^o^d(-»fyx^^/-;i'/''< y 7*/H? 
^ ?-;k/x;l-* y-ft-i V y 9)V®.V* <ftvmfeVm 

[0038] ( b ) 7-* VttS^fs+OT-^-yttS 
ML *<A7-*Vtt2<D-$XM:£&A { £^fc^T- 

*ihl# u ^m<n7ivi3ivm,<rymAt 
« ; 7>*=7**<3«wrattfc£iJi ; x^y-^r 
= y. >-'x^y-;UTS>, MJx?y-;U7$:<\ b 
»M y rtw-yi/rs ^ 2-7$y-2-^f-;P- 
l -rn/fy-zK 2-7Sy-2->f-;u- 1 , 3- 
7ony^-yk 7^JX)Vi]yvyunyVis-)V 
m<r>7)Vi}J-)V7\yWi; V : J>. 7/i^f-y. tx 
^Vvm<ry^&.7 S /B^b-^^Sr^ffl't'l. CI fc tfX' 
C:;h.f><0+T\ «»C7j<?§tt<7)^f>, 2-7S/ 

[0039] ( b ) 7^>-ffil^«i, 7^^-y-ltS 
* 5MXJJLt**fCV^<0*»#4 L<» 1 0SM% 

[ 0 0 4 0 ] itz. ( b ) 7X:tyttg£tt<r>fig¥S> 

frf&its, ooo-i. ooo. oo ox-?) hmm 

*L<> 10. 000-500. 0 0 0T';&&oa<«t , 9 
#£L<, 20. 000-300. 000T'£>l><WS 

[0041] imw&mm&m&mmfc*^ 
t. u) -ro-,?m.-&#t (b)7^vta^it 

fc«fiJUfc< (a) /(b) 1/10-10/1 



T'S>0, #^L<«l/5~10/lt'i)l.. (a)/ 
(b ) <oJt**l/l OiglT'fcSfc; 38Rtt*OFfil« 
izZb^miS-l. §§gatfl*qH-#T\ Witt* 

tf>I3JII£±t&.r i^it^'lO/lSrSxI. 

MB (a) mtmi ( b ) m&z* &m&m<?> 
o. i~i oms%^Lx^h<omti<. o. 5 
-sa^x-fc-s^AUO^iLv^ 0. lmsxm 

[ 0 0 4 2 ] *igi»o^biimffla^fflj£iB) 

BfTieit^^ ( a ) ^fcit/ ( b ) <7M. 1 
SV^i, 7#<rHffl. **ritt. 7AfJ7V 

>J y^oo ; ga»/\'7 7 -r y , wm^y y<v^4 
V^yy < X9Vyym<r>mcfcm& ; ^)V7)V 
)V7)Vn-j\,^ x-r7'J^7;P3-;b. 
V Xt-7 v)V7)Va-iV. y^O )V7iVa -/U. 2 - 
Kr^ y-/l^c0im^il«fi(S®7/P3- 

'j *vy^ v>v\:v->\^<r)^m7)va-)vm 
*isxj-uyy*;vjm— Tiv. itM**~/7u\ivy 
•fe^x— f^K ^D^^xf-^y-lfJ^dfv-rne 
l/VXf7 l»;Ux-x^eo©S7^3-/UcOiEftxf- 
uyRXS/Ximitrntuymtfim ; S 'jxf-y^ 

yK^i^/u, ?LM-b^-;L^iOxXT/i^l ; tfH 
i;xyy-;urs h\ ^^uyK^x^y-^rs Hif 
<07S ; ^f-z^'Ji'D^y, fh)Vy*-)V 
tfVisu^-yy, ^Ui-filftt^'Ja-y. 7$y 

X1-)\>7y : t-*7J>.?Vy<i K x i/*XT7'J/l'V : ^f-il' 

^y 5«> Uypx— #y*4f^xf- 
l/^ 1 ) U;Ux;t/*a/\^KJg|f<7)7x^y^®vgtt 

T-)viji\,if-*is^9 4 y^mgmsm ■. ?y-y 
ym^nm. y-yy-ymftm. xv7$;mw 
m&mmw. 7^ymmm:mmtam. f 

^5>-!«. ^^y-b'y^^HISTO, EDTA 
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[0043] Ifimn&toSmt. «B ( a ) Jft^fc 

mi ( b ) jfcftt shirts ^mmm^xsmm^ 

0. l~10Ml;%TfcScO* J »iL<. 0. 5~8S 
%%Vhh<MfiZ Off* L^. 0. 1SS%*?WC«:§ 
^tf^+fl-fc* 0 , 1 0&tt%£i&S;t£ fc r*>o£!g 

Tl3E<a)j£#fcMe<b)j£#fcO£ftS#0. 1 
-101«fC*i««f4L<, 0. 5~8fiS%-C 

[0044] *!6BB«^ft««fl5ffljiWSIi^fc» 
-fe-/hD-i/g>» 'V7*i< ? x;k 'V7?U— A s *v7*— 

mt. ±e (a) jaaraif ( b > 

tf/Xttx*y-/k 4 vroAy-;i,fi07;w-^ 

mi 9**SWtB«Wrx : i^f-zix-fvu ; ZBNfclS 
[0045] 

[juiffni wt. mm. mmmzmifx. m£*wn 

za. mfflm?mm*mmm. mz 
mth^immimvmh ttz t><oz%?> . 

[ffj 1 ] (77 t>;H82-xf-;i^df^;i/-7^ U;PK 

mm ( I ) £ 1 6 5m gAflT. 8 0X:fc#S 
Lfc. H6^ft*flX8Hftet»$L*:*£. 
25 0r P mTjiffL^*>%, v>f-;U2. 6-y/D 
=6^7"^ Vi/'^X- h692mg,7; 'J/H52 -Xf- 
;lA*y;H84g. *+)\z : Jm-vyy>)T 5 
V3 9 8mgJ3j;0 r ^f-^;l.A75 K88g£>&£- 

JgfcT»&U W.%*®kZ^tz. y-Yy^Yuyyy 
V Vfc. 79 'J;HB! 2 -x?-/^*y;K9iKtf3SJJ 5 0% 



Sft^i^Pfl (Mw) *<3 3, 000.»¥%» 
^ffi (Mn) #24. 000. frf-MWS (Mw/M 
n)#l. 3 8T'*>-?£. 

[00463 J?iJO^g££f*m*ffc iVji#M5-IR 0 
tftt. mifttts M38 ( I ) $-28. 6m g. 
H{tlH (II) £9. 3 3mgA<XT. 8 0-C(C#SL 
fz. RJ5^rt£S*^&fc*tftUfca£. 2 
50rpmT1»PUr***>. mt>tlfz*V79 'J/HS2 

-x.i-)\^*is)\,m^mm4 8 g. 79 vimt - 

/f;H2 8g, ^Wf/Pyifi/yhyrsy? 
9. 7mgfcJ:tfv*?^*/UA7$F5 3g<D&&?K 

— H 7 0 0SNj ) £3£8U:#5AfcjiLT, U-ffc 

•^coaSW^fi (Mw) U56, 000. sep^ 
(Mn)li39, 8 0 0. ^Hffi^ (Mw/M 

n)«l. 4 1T'ft-5-t. Mnm£ inihbtzm.aft 
$(07? 'J;H62 -x^U^df>-;Pt7^ l»;H»t 

f-;Koaa^ti. ^fi^fL6oafi%k4 0fifl%T- 

>J)\4&2-m-f]^*i/)lsb77 '))Vmt-y^)VffM 

mmmzLfz. '&t>h.tz7v v?m&mt. *v 

(t-BA)/,i?U (2EHA)/^U (-t-BA)O 

[0047] Ml Tftt>tltz77 'J;HJ2-xf-;l^\^ 
1 7 ? 'J ;ugg t - y^-ivt cr>hV7nv? jmisft 

tz. 6mo l/LC0Sl!$r3 3mLjDi.^. 120*C 

<o*4)Urtx£Z6f$m\gm9iLtz. <%n\Ltz&. m 
ftfz. 7u- / ?}m.is&LP-iff>m.ftmQZ. o. 1 

m o 1 /L(7)7m<tti >J V AjJcigffiSrfflvvt 4»»85JSfc 
iomfct,:^. Jn*^^tt6 i%T'j>-?it. * 

g ) li. 7 ^"J 7^ 2 -x^l^Jf >-;U^d »/7t4* 
•tl.-50-Ck. 7^'J^t-7'f-/^D.y^^i* 
■f&4 3-C£. 7^'J/UKfc**-fl>10 7'CT*J>-o 

[0048] [ff)J2] (7^l»^2-xf-;^dfi/;l/ 

-7? yyuKt -y+jv&yayfm-sftcowk) 

m 1 fc LTXV 79 V )m 2 -xfvP'v* 
4HFB«M!l*«iUfc. fflL. fflvvtJWfcM ( I ) ^)fi 
$:17 3mg. ^f-;l^2. 6-^7 , Dt/\ 7 -^ yi ;^ 
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X-b<0fi$:6 9 7mg. 7 ? 'J ;Hg 2 -Xf-Zlxv* 
/H84g, / 0-?^?-/PvXf-V>'h(;7$ 
4 1 9mgfc:&*fU. J®f^i>2^l^t7t. 7 
9 'J/HS2 -xf-;l^dri/;l.c7)^b¥{i 5 0%X'h ~> 

Bfj^J^Sfi^F^^Ffl: (Mw) «2 3 . 3 0 0 , 
%5H^fi (Mn) IJ16, 4 00. tf^gfl-ffi (Mw/ 
Mn) lil . 4 1T*-3)t. 
[0049] ^S^fc&mttfcilflftfHS-EOtt 

ft. mmmifz®. mm ( i ) 1 1 7mgfej:T/a 

■ffclB (II) 58. 3mg£jD;c. 8 OXtt:#;&l.£. 
S^£fl£M3g#H^Ciif8L>t££. 2 50 

rpraTWLW. #4>ii^yr^y;H!2-x 
^/i^s^iftiH^ljji^og. 7?'j;H?t-r?- 
;n 5 l g. ^y^^f-^v'x^-ixy bursal gti 
it;^f-;P*;WATS H6 6 gtf>g-&»£;&iJjifc. 3 

CO^tS^COfift^J^HF* (Mw)(i4 5, 0 0 0, 
3S(.¥fyfrf-M. (Mn ) (±2 5 . 4 0 0. tf^gfrfc (M 
w/Mn)Ul. HX'h-ot:. MnfiiygajUfc* 

t -y^vcmm^mt. *ti?n4 imsxt 5 3s 

MXThitz. Sfcfc. 1 H-NMRKiO. i£S-£{*4> 
«D7? t);HE2 -xf-zl^* 7 ? U/H?t - 

iwm&m&mmifc. #4>;ft.£&S£#«:. hyr 

[0050] mX-ftbttflT? V>W2-Xrf-iV'\* 

7? y t - t o h y -y ? 

018g£. 1. 4->-'^-^y5 0 0mLt:g»$-li- 
tz. 6 mo l/L(0®i££3 6mL;!)D;tftf£. 1 2 0*C 
O^^UfcT2 0i^lBHlDg!aKiJLfc. ftiflUc®. 

xmitztk. m&mix, 

mtz. 7u y7*miZfrP-2<7>Mitt!mZ. 0. 

fciOWgLJtti^ flD*#gpm5 0%T'&r>fc. 

OTt*Lfc*8feraSLfc^9X«B«« (T 
g) 12. T7V)VM2-x.i-;U^*->jU7a 

■th-5ox:t. 7? Vfrmt-y^yn 

T&4 3'Cfc. 7?y;H6fc**f i 1 0 7-CT-J>-7 
fc. Clfl^<0*7X|^^»i«.<r<o**ifyv-«9ttt 

[0051] iffikfeitfiB^ftii. rh7b Ho 
77y£%WffltlX. ^)X^\y>ir)Vtv^mm 
UtGPCH^fcfiV. *yxf-U>1ftg-C*«>fc. £ 
fc. tf^X&^iBJKte, J I S K 7 1 2 1 fcftn. D 
sc fcflJw 2 0t;/^#iBa 



[0052] [0)J3] (7$.>**ism£1it&7y 

msmm. ssto-k aunt, Bxuxmxmxf 

**?yi—h50gS. ^f-;M^^»Jl^-h3 0gB. 

4 y t^m ? ? y h 2 oss. wmfczfj-fr 

15 0gB£A*l. 2. 2' -7Vt*x4 y^f-oxh 'J 
M). 6S?£8£&D?&. §^#ffl^T. 8 0*CT'8«fiaS 
JG& 6 0 , C»c^aiL7t. 
[0053 J N. 

?VV—ht %*)W&ffit*m<r>3 1 %7k^?SSrjST 
D-KC-Cfi^gjRfcl^ra-CSSTU SK20^IS« 

ftS-ffW il*x^y-;P?r^jiDL^U-7-igJgS:3 0 
XKPBLfc. WtRJ6*>*TUU &|&flS?>7 

5>«ttgfcJ: y»BU:. UMlteKyv-fc rp- 
3j k-fS. ft. nhtUz^V7-MM^^Mii.l 
10.00 Ot^fc. **WMtxt^ b/Ui 0 
N-OOiKlRtftg^ft. 7S^df^FS<7)^&5i 

[0054] [^56011-3. Wmi~6l mUz^ 

LTv^ifc*qaHjfe. -Sr. lt<mi-6<o%miffi. 

[0055] <l«©SFfl5*j£> 
(l)fiSE* 

23cm. 2g?>ffi<7)%\,v%MiZ. T4**<>-t-t:i£ 
fflU. (XttX7V-;K0Jg®T) . ^glC-J&SMTB 
L. it*><CIISl. 2cmO*-?-K«*«BIS* 
S. <5Ct:. *-5-*»tHLJt^K*, 3 0'C/9 5% 

m>j (%) j^i.. 

*-Mffiti (%) =( (23-L) / (23-L 0 ) ) 
X100 

^(7>^$ (cm) . Ltt3«HHtt©*-*Lfc€SlW>ft 
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$ (cm) X'hh) 

o : n-mm<m\ti imtc»-9fc. 

A : *-A4H$fr0flU4O-7O%'C&-?fc. 
[0056] (2)^S?<Ol£-5gD 
-rt'UrfiSefc. 2 3*C/6 0%RH<oeffl@SO^# 

x : mum***:. 
[0057] (3) y\s-*y? 

23cm, 2z<rmnt£\^M\<Z. 7M*^>~9--£<$ 
ffiU (Xttx7V-/W$gT) , *Kfc-£*&ft' 

•c^u ^raafeoeii^fwtwai***. 23 

iC/6 0XRH<0fiaSS«)*tt*C*BU IWLfcfT 
»tt<2 0«) -cnRTS. 

x : spj^-Jirt^ifcBfcMtfc. 
[0058] (4)'ff«Krjhtt (SHKK) 
IS 1 (c^«j£^f^t2te8<Oifc£ ( ngttffj ( S^c +)\, 
X—Ttlr : DME. SftSSfcirx : LPG) fcttJHfi 

WmZMltlXVTnVl'yy nU&iZ^ 2 2mi 1 

ft. 2 3r/6 0%RH^^SO&ft£ftSU & 
gffifitffMHIGH MEGOHM METER: 

a •: mss&mixi o">ja±~ixio'**gi 



f*r>Jt. 

x : *B^tS«6*lxiO»J0Ub'C*-»fc. 
[0059] (5) -fc-yKftSIt («MtOTIK) 
ftS15cm0^mt, 0. 7 g*>*«Bfc«liU 
lt%fc2cm6fc:S^TSg«IL, ag2 3-C*5J:tftB*r 
§S6 0%tf5MfflSSStl^SIJtSLJt. 6 
5 mmraPgcO^^±^V>T+^5r-^<7)jIST«f 
fcttOfcWWfcJISU HTOStTIHU:. 
O : &*<S?fi2 0 0gfeltT\ ffllSOaftiS*,^ 

A : S^ai0 0gJJLh2 0 0g*g|T, 

s tmmnmmm^ tz . 

X : 0 0 gfeTFT\ ttftQ&RHfettb 

[0060] (6) -fe-yhffi^5SiS(^^f3SK) 
JJB-k7h*KI»7a, ^^K^U^Ofe^MS 

O : &*??ft{il 5gJ3LhT*o3t. 

a : ft^ratt i o gja± 1 5 gxmx'hitc . 
x : s^aai og%mx'h ->tz. 

[0061] [«t«4-7. Jt^57~l 0]^2tC 
fflitfofct;^, ^2*>6BB/5>*«SrJ:3fc, HS6CT4 

-Kn^mimmt, rnitz^m^ta-^tt:^ 
mmvizisii&z&Tii&ft-tzzktfx'Z. ?mm. 

x\^hz\tim~>tz. &mmi~-\o<o^\m 
m. l^o. ^zmzs-thztw 

lite fritz. 
[0062] 
[SI] 
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[0064] p-i :wmn$mi*:-7vv?m. 

P-2 :Wtmx^lt:7uv?*m&# 

P-3 :$mm3Timit:T$>***M F*£«* 

T~*>mm :*W+*-;HSLP503 (HSHfc 

T-*yttfflli2 :#>'yWyES-22 5 (ISP 

T~^yttttfel§3 : l^>28-29 30 (^a^ 
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